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Claims 

[cl] 1. A method for monitoring torque in an electric motor 
liaving a power source connected thereto, the method 
comprising: 

measuring current of the motor; 
determining speed of the motor; 

determining a first torque, the first torque being a func- 
tion of at least the measured current; 
determining power output from the power source; 
determining a power loss for the motor; 
determining a second torque, the second torque being a 
function of at least the power output from the power 
source, the determined power loss, and the motor speed; 
and 

comparing the first torque to the second torque when 
the motor speed is above a predetermined speed. 

[c2] 2. The method of claim 1, wherein comparing the first 
torque to the second torque includes calculating a dif- 
ference between the first and second torques, and com- 
paring the difference to a first predetermined torque. 

[c3] 3. The method of claim 1, the power source having at 
least one additional electrical load other than the motor. 



wherein the power loss is determined from at least one 
of the following, power consumed by the at least one 
additional electrical load, an electrical power loss of the 
motor, and a mechanical power loss of the motor. 

[c4] 4. The method of claim 1, further comprising: 

determining a first motor power, the first motor power 
being a function of at least the power output from the 
power source and the determined power loss; 
determining a second motor power, the second motor 
power being a function of at least motor voltage and 
motor current; and 

comparing the first motor power to the second motor 
power when the motor speed is at or below the prede- 
termined speed. 

[c5] 5. The method of claim 4, wherein comparing the first 
motor power to the second motor power includes calcu- 
lating a difference between the first and second motor 
powers, and comparing the difference to a predeter- 
mined motor power. 

[c6] 6. The method of claim 1, the motor being a three phase 
motor having three motor currents, the method further 
comprising verifying the motor current measurement, 
the verification including summing the three motor cur- 
rents and comparing the current sum to a predetermined 



current value. 

[c7] 7. The method of claim 1, wherein the motor speed is 
measured with at least one sensor configured to mea- 
sure an angular position of the motor, and the motor 
speed is determined by measuring change in the angular 
position of the motor over a known period of time. 

[c8] 8. The method of claim 1, the motor receiving a torque 
command, the method further comprising calculating a 
difference between the first torque and the torque com- 
mand, and comparing the difference to a second prede- 
termined torque value. 

[c9] 9. The method of claim 8, further comprising comparing 
at least one motor parameter value to a corresponding 
expected parameter value when the torque command is 
zero, the at least one motor parameter value including 
the motor current. 

[ciO] 10. A method for monitoring torque in an electric motor 
disposed in a vehicle having an engine and a power 
source, the power source being connected to the motor 
and at least one other vehicle electrical load, the method 
comprising: 

measuring current of the motor; 

determining a first torque based on the measured cur- 



rent; 

determining speed of the motor; 
determining a first motor power, tlie first motor power 
being a function of power output from tlie power source 
and a power loss for the motor, the power loss including 
at least one of, an electrical power loss of the motor, a 
mechanical power loss of the motor, and power con- 
sumed by the at least one other vehicle electrical load; 
determining a second torque, the second torque being a 
function of at least the first motor power and the motor 
speed; and 

comparing the first torque to the second torque when 
the motor speed is above a predetermined speed. 

[cii] 11. The method of claim 10, wherein comparing the first 
torque to the second torque includes calculating a dif- 
ference between the first and second torques, and com- 
paring the difference to a first predetermined torque. 

[cl2] 12. The method of claim 10, wherein determining the 
first torque includes comparing the measured current to 
current values in a table, and determining the torque 
corresponding to the measured current. 

[ci3] 13. The method of claim 10, further comprising: 

determining a second motor power, the second motor 
power being a function of at least motor voltage and 



motor current; and 

comparing the first motor power to the second motor 
power when the motor speed is at or below the prede- 
termined speed. 

[ci4] 14. The method of claim 13, wherein comparing the first 
motor power to the second motor power includes calcu- 
lating a difference between the first and second motor 
powers, and comparing the difference to a predeter- 
mined motor power. 

[ci5] 15. The method of claim 10, the motor being a three 
phase motor having three motor currents, the method 
further comprising verifying the motor current measure- 
ment, the verification including summing the three mo- 
tor currents and comparing the current sum to a prede- 
termined current value. 

[ci6] 16. The method of claim 10, further comprising: 
determining speed of the engine; and 
comparing the measured motor speed to the determined 
engine speed. 

[ci7] 17. The method of claim 10, the motor receiving a 

torque command, the method further comprising calcu- 
lating a difference between the first torque and the 
torque command, and comparing the difference to a 



second predetermined torque value, the second prede- 
termined torque value being based on an allowable ac- 
celeration deviation of the vehicle. 

[ci8] 18. A system for monitoring torque in an electric motor 
having a power source connected thereto, the motor be- 
ing in communication with a motor controller, a first 
sensor configured to facilitate determination of motor 
speed, and at least one current sensor for measuring 
motor current, the system comprising: 
a first controller in communication with the motor con- 
troller and the sensors, the first controller being config- 
ured to receive an input related to the motor speed from 
the first sensor and receive an input related to the motor 
current from the at least one current sensor, the first 
controller being further configured to determine a first 
motor power, first and second torques, and to compare 
the first torque to the second torque when the motor 
speed is above a predetermined speed, the first motor 
power being a function of power output from the power 
source and a power loss for the motor, the first torque 
being a function of at least the motor current, the sec- 
ond torque being a function of at least the first motor 
power and the motor speed. 

[ci9] 19. The system of claim 18, wherein the first controller is 
further configured to determine a second motor power. 



and to compare the first motor power to the second mo- 
tor power when the motor speed is at or below the pre- 
determined speed, the second motor power being a 
function of at least voltage and current in the motor. 

[c20] 20. The system of claim 18, the motor being a three 
phase motor having three motor currents, wherein the 
first controller is further configured to verify current 
measurement of the at least one current sensor, the ver- 
ification including summing the three motor currents 
and comparing the current sum to a predetermined cur- 
rent value. 

[c2i] 21. The system of claim 18, the first sensor including a 
speed sensor configured to measure an angular position 
of the motor, wherein the controller determines the mo- 
tor speed based on the measured change in the angular 
position of the motor over a known period of time. 

[c22] 22. The system of claim 18, the motor receiving a torque 
command, wherein the controller is further configured to 
calculate a difference between the first torque and the 
torque command, and compare the difference to a sec- 
ond predetermined torque value. 

[c23] 23. The system of claim 22, further comprising a second 
controller in communication with the first controller, the 



second controller being configured to compare at least 
one motor parameter value to a corresponding expected 
parameter value when the torque command is zero, the 
at least one motor parameter value including the motor 
current. 



